In 1955, a benzene mass-poisoning was detected in a shoe factory in Finland. One hundred and fortyseven persons were heavily exposed, and more than IOO had abnormal blood counts. One died and IO required hospital treatment. This paper deals with a re-examination of the involved workers nine years later. One hundred and twenty-five persons attended for re-examination. Eight had died, two refused, and i i could not be located. The possibility of death due to benzene poisoning having occurred among these persons was ruled out by checking the national death register. Each of the subjects underwent a haematological examination which included the haemoglobin value and the erythrocyte, reticulocyte, leucocyte, and thrombocyte counts. A differential count of the leucocytes was also made. A randomly chosen group of 86 persons served as a control group. The thrombocytes of the whole patient group and the erythrocytes of the men were significantly lower than those of the controls, whereas the leucocytes of the whole group and the erythrocytes of the women failed to show any statistical difference. In a multiple discriminant function analysis, considering all three counts at the same time, only the men differed slightly from the controls at the re-examination. The analysis also showed that the prognosis of the severe cases did not differ from that of the mild ones, provided the acute stage had been passed. Some illustrative case reports are added. One patient developed leukaemia after a latency of seven years, whereas most of the others-chosen because of grave symptoms in the initial stage-have recovered. The results are discussed from the point of view of prognosis.
The haematological manifestations of chronic benzene poisoning are characterized by anaemia, leucopenia, and thrombocytopenia, either alone or in combination. The course of the poisoning varies. Even if most patients probably recover, provided the exposure is terminated, it is well known that fatal aplasia of the bone marrow may develop. Benzene-induced leukaemia, first reported in 1928 by Delore and Borgomano, is another serious complication (Zeyer, I96I; Wintrobe, I96I; Vigliani and Saita, I964) . The literature is, however, rather poor in longitudinal studies regarding the fate of whole patient groups. In 194I Goldwater and Tewksbury published a study of io8 men in whom distinct abnormalities in the blood picture persisted in four, and mild changes occurred in eight, 24 months after the exposure had ceased. Helmer (I944) observed 6o patients for i6 months. At the end of this period two were dead and 12 still had abnormal blood counts. Rejsek and Rejskova4 (I955) found IO severe cases of poisoning among 4,500 workers exposed to benzene. Twelve years later one had died, another had fully recovered, and the remainder still showed different types of leucopenia. Saita (I955) followed i8 patients for two years. Only one recovered completely, and the blood picture of the others remained pathological. Kauppila and Setala (I956) published five cases and recorded two deaths. The survivors were observed for I8 months, three, and three years respectively. At the end of the follow-up, none of the patients had fully recovered. Coscia, Perrelli, and Meo (I963) have recently published a study in which haematological abnormalities persisted for one to three years in some cases in spite of withdrawal of the patients from exposure. All these studies, even if they throw some light on the prognostic aspects, deal with either a small number of cases or a short observation time. We are not aware of any studies in which large groups of patients have been re-examined several years after the cessation of exposure.
In 1956, Savilahti published a paper dealing with benzene intoxication among I47 workers in a shoe factory. Benzene had been used in the factory since 194I. An air sample analysis at the end of I954 revealed very high concentrations of benzene (3 I8-433-470 p.p.m., the maximal allowable concentration being 25 p.p.m.). At the time of the examina-tion (summer 1955) 107 persons had abnormal blood pictures. One patient died and IO required hospital treatment. The workers were followed for one year, and after that time 2I still had blood counts that were abnormal in some respect. The present study deals with a re-examination of these workers nine years after the first examination. None of them has since been in contact with benzene, which was withdrawn immediately after the accident.
Materials and Methods
Out of the original I47 persons, I25 (39 men and 86 women) attended the re-examination. It was impossible to trace ii persons (Table I e.g., aplastic anaemia or leukaemia, we checked the national death register. As none of the missing persons was found in it, we concluded that they were still alive.
The two patients who refused examination stated that they were quite well at the time. The deaths from causes other than benzene are shown in Table II . 
Results
Pathological blood values must be expected to occur in every randomly chosen group, provided it is large enough. Therefore, the evaluation of the findings is made only by comparing the exposed group with the control group. Table III shows the mean values and standard deviations of the erythrocyte, leucocyte, and thrombocyte counts of the exposed group in 1955 and I964, as well as the corresponding variables of the control group. The statistical significances of the differences of the means are shown in Table IV. According to these results, the leucocyte count, though distinctly low in I955, has attained values which do not differ statistically from those of the control group. The same is true for the erythrocytes of the females, whereas those of the males still show a difference. The thrombocytes of the whole group are still significantly lower in the exposed group.
Because a study of single counts will give an insufficient description, the whole situation could be better described by combining erythrocyte, leucocyte and thrombocyte counts together, using a multiple discriminant function analysis. The results of such a statistical treatment (Fisher, 1938) are given in Table V . The difference between the e: the controls in I955 was highly I964 the situation had change, showed a slight difference (p < to this method, the group differe not marked, thereby indicating recovery was high.
The affected group, howeve geneous. It comprises both ver3 symptomless cases, as well as al grades. We therefore decided to ij the severe cases differed from th time of the re-examination. Figure I .
Iy decreased, thus In October I964, haemorrhages and spontaneous I955 was an effect haematomata appeared. She was again sent to hospital.
Her blood counts are shown in (%) Case 2 A woman born in 1917 had been working in the same room as case I for seven years. When first seen, she was immediately admitted to hospital and given blood transfusions. Her blood counts are shown in Figure I . They have not reached normal levels, but the patient is subjectively well and is still working in the factory. The superficial haematological examination in I964 may be criticized. It is possible that a more thorough investigation would have revealed more defects. But when large numbers are studied, the demand for a thorough examination must be reduced. It is not possible to make as detailed observations on people actively engaged in their work as on patients in hospital. The number of examinations performed in the re-examination had therefore to be limited.
In spite of the two deaths and the slight haematological abnormalities recorded, the prognosis of these patients proved to be more favourable than might have been expected. This suggests that the prognosis of benzene poisoning cannot be evaluated solely in the light of reports of severe complications. The frequency of healed lesions must also be considered.
